MOBILE COMMUNICATION SYSTEM EXCHANGING STATE 
INFORMATION AND OPERATION METHOD THEREOF 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention generally relates to a mobile communication system and 
more particularly to a system and method of exchanging state information in a mobile 
communication system. 

2. Background of the Related Art 

[2] Recent developments in mobile communication techniques have allowed 
mobile communication terminals to transmit and receive various types of multimedia such as 
images, mobile images, various types of data as well as voice. The terminals also provide 
users with services that allow a battery state or reception state to be checked through a 
display unit such as an LCD, make a phone call simply by searching a desired phone number 
through a late call list memory function or a phone number storing function, and check 
his/her current position with a global positioning system (GPS) function combined with the 
mobile terminal. 

[3] Figure 1 illustrates a construction of a general mobile communication system, 
and Figure 2 is a flow chart of a call processing operation performed in the mobile 
communication system. 

[4] As shown in Figure 1, the mobile communication system includes mobile 
communication terminals 10a and 10b and a base station 20. The terminals perform voice 
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call communication and a supplementary service by sending an originating call or receiving a 
terminating call while moving. The base station 20 processes the originating call transferred 
from the mobile communication terminals or transfers a terminating call requested from an 
external system to the mobile communication terminals, and also processes channel 
information together with the mobile communication terminals through a paging channel. 

[5] As shown in Figure 2, a call processing operation of the mobile 
communication system is performed as follows. When power is applied to a mobile 
communication terminal, the terminal is initialized. In the initialization state, the terminal 
reads information required for its operation from an EEPROM and sets a parameter, and 
receives required system information through a pilot channel and a sync channel transmitted 
from the base station, putting it into an idle state. That is, in the initialization state, 
information required for the mobile communication terminal is set and the environment for 
transition to the idle state is set. 

[6] In idle state, the mobile communication terminal is maintained in a state that it 
can receive a system parameter through the sync channel or respond to various messages 
such as paging. 

[7] When a user makes a phone call with the mobile communication terminal, the 
terminal executes a system connection to the base station through an access channel and 
transfers an originating call. 

[8] In a traffic state, the base station processes the originating call received from 
the terminal and transfers a termination call to the mobile terminal of the other party, 
thereby making a call connection between the terminals. At this time, the mobile 
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communication terminal displays a propagation strength on a display unit using an internal 
received signal strength indication (RSSI) function. 

[9] When the mobile communication terminal completes a specific operation in 
the system access state, it returns to the idle state or to the traffic state. If the mobile 
communication terminal fails to receive a paging channel in the idle state, it switches to the 
initialization state. 

[10] Figure 3 is a flow chart of a process for performing call communication in the 
mobile communication system in accordance with the related art. When an originating call is 
generated from the originating side terminal 10a and transmitted to base station 20 (step 
Sll), the base station receives the originating call, generates a terminating call, and transfers 
it to the receiving side terminal 10b. As the receiving side terminal 10b responds to the 
terminating call, the originating and receiving side terminals are connected for call (step SI 2). 
At this time, the display units of the originating and receiving side terminals display current 
state information, propagation strength, or the like. 

[11] When a user of the originating side terminal 10a or the receiving side terminal 
10b presses 'END' or a call is not available because of a network failure, a communication 
release message is transferred to the base station 20 (step SI 3). Then, the base station 20 
transfers the communication release message to the receiving side terminal 10b or to the 
originating side terminal 10a and the call connection state is released (step S14). 

[12] As the call connection is released, the originating and receiving side terminals 
return to the initialization state (step SI 5). Meanwhile, the user of the terminal which has 
been released in its call connection due to the network failure may attempt a call again. 
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[13] The mobile communication system of the related art has at least the following 
problems. 

[14] First, the user of the originating side terminal can recognize the state of the 
originating side terminal but not the state of the receiving side terminal. Thus, if the 
receiving side terminal rejects a call of the originating side terminal, or if a network failure 
occurrence makes a call connection unavailable, the originating side terminal may repeatedly 
attempts a re-connection to the receiving side terminal. This degrades users' convenience. 

[15] More specifically, if a communication failure occurs, for example, because the 
user of the receiving side terminal has intentionally turned off his terminal, or because the 
receiving side terminal has been turned off as a result of a low-voltage condition of a battery, 
or because a propagation reception state of the receiving side terminal is so bad that a call is 
disconnected, the user of the originating side terminal, who does not know about the state of 
the receiving side terminal, may attempt a call connection repeatedly to no avail. 

[16] Second, after a call connection is released because of a network failure, when 
the user of the originating side terminal attempts re-connection to the receiving side terminal, 
the user must re-enter the entire key sequence (e.g., receiving terminal's telephone number) 
to transfer a recall signal, resulting in degradation of users' convenience. 

[17] Third, if the user of the originating side terminal keeps attempting re- 
connection to the receiving side terminal in a situation that a call connection cannot be made 
because of a network failure, not only is the battery power of the originating side terminal 
substantially consumed for generation of the originating call but also the base station must 
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allocate a channel continuously for the attempted re-connecting. Thus, operation resources 
of the base station are also wasted. 

SUMMARY OF THE INVENTION 

[18] An object of the present invention is to overcome one or more drawbacks of 
the related-art method described above. 

[19] Another object of the present invention is to provide a system and method for 
exchanging state information in a mobile communication system, wherein an originating side 
terminal recognizes a reason of a communication blockage with respect to a receiving side 
terminal based on the exchanged state information and determines whether to attempt a 
recall. 

[20] Another object of the present invention is to provide a system and method of 
exchanging state information in a mobile communication system, wherein an originating side 
terminal attempts a recall according to a state of a receiving side terminal as determined by 
the exchanged state information, thereby preventing call processing resources of a base 
station from being wasted and thus increasing an efficiency. 

[21] Another object of the present invention is to provide a system and method of 
exchanging state information in a mobile communication system, wherein a call is 
automatically re-connected after a call connection release is generated because of a 
temporary network failure. 

[22] To achieve these and other objects and advantages, the present invention 
provides a system and method of exchanging state information in a mobile communication 
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system including: a mobile communication terminal for transmitting various data including a 
voice signal and current state information, and displaying received state information of a 
mobile communication terminal of the other party; and a base station for updating and 
storing state information transmitted from the mobile communication terminal, and 
transmitting state information of one mobile communication terminal to the other mobile 
communication terminal when a call connection is terminated. 

[23] In accordance with another embodiment, the present invention provides a 
system and method of exchanging state information in a mobile communication system, 
including: a step in which a base station stores state information transmitted from each 
mobile communication terminal; a step in which the base station monitors whether mobile 
communication terminals are in a conversation phase; and a step in which when the call 
connection between the mobile communication terminals is terminated, the base station 
transfers the stored state information of one mobile communication terminal to the other 
mobile communication terminal. 

[24] In accordance with another embodiment, the present invention provides a 
system and method of exchanging state information in a mobile communication system, 
including: a step in which an originating side terminal and a receiving side terminal are call- 
connected; a step in which terminal state information transmitted from the originating side 
terminal and/ or from the receiving side terminal is stored in a base station; a step in which 
the base station monitors a call connection state between the originating side terminal and 
the receiving side terminal; a step in which if the originating side terminal and the receiving 
side terminal are in a call connection state, the base station updates/stores status information 
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of each terminal; a step in which if a call connection between the terminals is interrupted, it 
is checked whether the call has been interrupted because of a network failure; a step in 
which if the call has been interrupted due to the network failure, the originating side terminal 
automatically attempts a recall according to a communication environment; a step in which if 
a call termination message is received from the originating side terminal or from the 
receiving side terminal, the base station releases the call connection between the terminals; 
and a step in which state information of one terminal stored in the base station is 
transmitted to the other terminal. 

[25] In accordance with another embodiment, the present invention provides a 
system and method of exchanging state information in a mobile communication system, 
including: a step in which an originating side terminal and a receiving side terminal are call- 
connected; a step in which state information of the originating side terminal is transferred to 
a base station; a step in which a call interruption occurs due to a network failure; a step in 
which a timer starts operating; a step in which it is checked whether a call termination 
message is inputted from a user; a step in which it is sensed whether a received signal 
strength indication (RSSI) is restored to a level enough to make a call available; a step in 
which if the RSSI is restored so that a call is available, an automatic recall is attempted with a 
phone number stored in a memory; and a step in which when a call to the receiving side 
terminal is terminated, state information of the receiving side terminal received from the 
base station is displayed on a display unit. 

[26] In accordance with another embodiment, the present invention provides a 
system and method of exchanging state information in a mobile communication system, 
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including: a step in which a receiving side terminal is call-connected to an originating side 
terminal through a base station; a step in which state information of the receiving side 
terminal is transferred to the base station; a step in which a call termination message is 
generated; a step in which state information of the originating side terminal is received from 
the base station; and a step in which state information of the originating side terminal is 
displayed on a display unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[27] Figure 1 illustrates a construction of a general mobile communication system; 

[28] Figure 2 is a flow chart of a call processing operation performed in the mobile 
communication system; 

[29] Figure 3 is a flow chart of a related-art call method of a mobile 
communication system; 

[30] Figure 4 is a schematic block diagram of a mobile communication terminal in 
accordance with a preferred embodiment of the present invention; and 

[31] Figure 5 is a flow chart showing steps included in a method performed in a 
mobile communication system in accordance with the preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[32] A system and method of exchanging state information in accordance with a 
preferred embodiment of the present invention may be performed in a mobile 
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communication system as shown in Figure 1. In this system, mobile communication 
terminals 10a and 10b each respectively transmit and receive various data including a voice 
signal and repeatedly transmit current state information. Base station 20 updates/stores the 
state information received from the mobile communication terminals 10a and 10b in an 
internal memory, and transfers the state information of one mobile terminal 10a or 10b to 
the other mobile communication terminal in one of a plurality of conditions occurs, e.g., a 
network failure. 

[33] Figure 4 shows an internal construction of the mobile communication 
terminals 10a and 10b in accordance with a preferred embodiment of the present invention. 
Each terminal respectively includes a codec 11 for processing a voice signal 
inputted/outputted through a handset into a digital signal, and an MSM unit 12 for 
transferring state information of the mobile communication terminal to the base station 20 
and sensing an RSSI and executing an automatic call connection function, if a call is released 
due to a network failure. Each terminal also includes a timer 13 for counting certain time 
when the call is released, a detecting sensor 14 for judging whether a flip or a folder of the 
terminal is opened, a memory unit 15 connected to the MSM unit 12 for storing a recent call 
list and plural phone numbers, and a display unit 16 for displaying terminal operation-state 
information as a character or graphic. A key panel unit 17 is also included. 

[34] Figure 5 is a flow chart showing steps included in an operation method 
performed in the mobile communication system in accordance with a preferred embodiment 
of the present invention. When the base station 20 transfers an originating call received from 
the originating side terminal 10a to the receiving side terminal 10b (step S21), the receiving 
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side terminal transfers a response message to the call and state information to the base 
station 20 indicative of a state of operation of the receiving side terminal. A traffic channel is 
then formed between the originating and receiving side terminals (step S22). 

[35] While the terminals 10a and 10b are communicating with each other, base 
station 20 updates/stores state information periodically transmitted from each of the 
terminals (step S24). 

[36] If a call release message is generated from the originating side terminal 10a or 
from the receiving side terminal 10b, the originating side terminal 10a checks whether the 
call connection to the receiving side terminal 10b has been released because of a network 
failure (step S25). If the call connection has been released because of a network failure, the 
originating side terminal 10 operates timer 13 for performing an automatic call connection 
(step S26). 

[37] While timer 13 of the originating side terminal is operated, the originating side 
terminal judges whether a call connection is currently available based on the RSSI (step S29). 
If a call connection is available, the originating side terminal automatically re-transfers an 
originating call in accordance with the last phone number stored in the memory unit 1 5 (step 
S30). If, however, a user inputs a call termination message through key panel unit 17 (step 

527) or if a call connection is not available until a pre-set time after timer 13 elapses (step 

528) , the originating side terminal terminates operation of the timer 13. 

[38] If a call is released by the originating side terminal or by the receiving side 
terminal according to a user's intention, or if the pre-set time of the timer 13 of the 
originating side terminal elapses, base station 20 transfers the stored state information of one 
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terminal to the other terminal, which had been call-connected. Upon receiving the state 
information, the other terminal displays a state of one terminal on a display unit 16 (step 
S31). 

[39] That is, base station 20 transfers the state information of the receiving side 
terminal 10b to the originating side terminal 10a and/or the state information of the 
originating side terminal 10a to the receiving side terminal 10b, so that each user can 
recognize a sudden call release due to a network failure or a performance degradation of the 
terminal. 

[40] The method of exchanging state information in accordance with a preferred 
embodiment of the present invention will now be described in greater detail with reference 
to Figures 4 and 5. 

[41] When a user of originating side terminal 10a inputs a phone number through 
key panel unit 17 and presses a call button, MSM unit 12 of the originating side terminal 
recognizes that and stores the input phone number in memory 15. At the same time, the 
MSM unit transfers an originating call with the corresponding phone number to base station 
20. 

[42] Base station 20 processes the originating call received from the originating side 
terminal and transfers a terminating call to the receiving side terminal 10b, thereby forming a 
call. 

[43] In other words, when the user of the originating side terminal inputs a voice 
signal through a handset, codec 1 1 converts the voice signal into a digital signal and inputs 
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the digital signal to MSM unit 12. Then, the MSM unit then radio-processes the voice signal 
and transfers it to receiving side terminal 10b via base station 20. 

[44] After performing a series of operations to establish the call, a user of the 
receiving side terminal transfers current state information of the receiving side terminal 
together with a response message to base station 20. The state information of the terminal 
may include one or more of battery voltage information, an RSSI, and ON/OFF 
information of the terminal. The originating side terminal 10a and the receiving side terminal 
10b mutually display a propagation strength of the other terminal on their display units using 
the RSSI function of the terminal itself. 

[45] The base station 20 stores the state information received from the receiving 
side terminal in its memory. Then, while continuously checking the call connection state 
between the originating side terminal and the receiving side terminal, the base station keeps 
updating state information received from the receiving side terminal. 

[46] If the receiving side terminal or the originating side terminal are in a 
propagation shadow area and thus a call is temporarily interrupted, the MSM unit of 12 of 
the originating side terminal recognizes that and operates the timer 13. The timer 13 then 
counts a pre-set time, that is, time for judging a temporary network failure. 

[47] After the MSM unit operates the timer, the detecting sensor 14 detects 
whether a call termination button has been depressed through the key panel unit 17 of the 
originating side terminal 10a or whether an opening/ closing unit such as a flip or a folder of 
the originating side terminal 10a has been closed. 
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[48] If a signal of the call termination button has not been inputted, and the 
opening/closing unit has not been close, the MSM unit 12 continuously monitors an RSSL 
If the MSM unit detects that a call connection is available, the MSM unit generates a recall 
signal with a phone number stored in the memory unit 15 of the originating side terminal 
10a and transfers it to the base station 20 in order to resume the call. 

[49] If either a signal of the call termination button or a signal of the 
opening/closing unit is sensed, MSM unit 12 judges that the user of the originating side 
terminal has intentionally terminated the call, so it terminates the call. 

[50] If the call connection is interrupted because the receiving side terminal 10b is 
powered-off because of a battery voltage shortage, because the user of the receiving side 
terminal intentionally cuts it off, or because a network failure occurs, the base station 
transfers a call termination message to the originating side terminal 10a and to the receiving 
side terminal 10b, and then terminates the call. 

[51] After the call is terminated, the base station transfers the latest state 
information of the receiving side terminal 10b stored in the internal memory to the 
originating side terminal 10a, and the originating side terminal 10a displays the state 
information of the receiving side terminal 10b received from the base station 20 on the 
display unit 16. 

[52] The user of the originating side terminal checks the state information of the 
receiving side terminal displayed on the display unit 16 and performs a recall selectively. 
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[53] Thus, if a call connection is not available because the receiving side terminal is 
powered-off or because of a network failure, the user of the originating side terminal does 
not need to perform a recall repeatedly. 

[54] Summarizing operation of the mobile communication system according to the 
above-described embodiment of the present invention, the receiving side terminal transfers 
state information to the base station and the state information of the receiving side terminal 
is displayed on the originating side terminal when a call is terminated. 

[55] In another embodiment, the originating side terminal transfers state 
information to the base station and the state information of the originating side terminal is 
displayed on the receiving side terminal when a call is terminated. 

[56] In another embodiment, the originating side terminal and the receiving side 
terminal may update/store state information at the base station and then receive the state 
information of the other terminal from the base station when a call is terminated. 

[57] The system and method of exchanging state information in another 
communication system according to the present invention therefore has at least the 
following advantages. 

[58] First, the base station continuously receives state information from mobile 
communication terminals in a call connection state, and transfers the state information of 
one mobile communication terminal to the other terminal when the call is released. Thus, 
users of the mobile communication terminal can be aware of a reason of the communication 
blockage, and if a call connection is not available, the user does not need to perform a recall. 
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Therefore, the mobile communication terminal of the present invention is more effective 
and convenient to use compared with related-art terminals. 

[59] Second, because a user can selectively perform a recall function according to a 
reason of a call release, waste of operational resources of the base station can be significantly 
reduced and a battery consumption of the mobile communication terminal can also be 
reduced. 

[60] Third, if a call connection is temporarily interrupted due to a network failure 
and then the situation is restored within a pre-set time so a call connection is available, the 
originating side terminal automatically resets an originating call with a phone number stored 
in the memory. Thus, the call interruption occurring irrespective of the user's intention can 
be automatically restored. 

[61] Fourth, after a temporary call interruption due to a network failure, recall is 
automatically performed without a user's particular key manipulation, so that users' 
convenience is increased. 

[62] The foregoing embodiments and advantages are merely exemplary and are not 
to be construed as limiting the present invention. The present teaching can be readily applied 
to other types of apparatuses. The description of the present invention is intended to be 
illustrative, and not to limit the scope of the claims. Many alternatives, modifications, and 
variations will be apparent to those skilled in the art. In the claims, means-plus-function 
clauses are intended to cover the structure described herein as performing the recited 
function and not only structural equivalents but also equivalent structures. 
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